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CONTRIBUTIONS TO THE LIFE-HISTORIES OF PLANTS, No. X.
By TIIOMAS MEEHAN.
TiE ORIGIN OF CORELESS APPLES.

There are apple trees which have occasionally apetalous flowers
and bear fruit which is, as popularly stated, coreless.  The pre-
¢ise morphology of thix condition has never been explained.  Re-
cently some specimens were presented to the Academy by Mr.
Anchutz of Areh Street, Philadelphia, from a tree growing ou the
arounds of Captain F. J. Williams, in Pleasants Co., West Virginia.
Though bearing fruit abundautly every year it never had been
known to have a ¢“blossom,”” that is to say, petals. The corrugated
appearance of the apex of the apple suggested the course of
growth which results in the ** navel” varieties of orange, explained
in Proceedings of the Academy, July 25, 1893, . 292,
and an examination showed that a similar explanation applies
to the apple as well as the orange. The ordinary apple is
simply an arrested branch in which the leaves, with the axis,
have beeu transformed into the succulent or carpellary structures

Fig. 1. Fig 2.
which go to wmake up the fruit. But in these coreless apples, the

growth-wave resulting in the production of fruit did not become =o
fully arrested, but made a renewed though weaker rhythm. This
was sufficient to draw nutrition from the original fruiting wave, and
perhaps interfere with its proper pollination, thus permitting the
fornuation of an upper carpellary system,—weals, certainly, but
sufficiently well sitnated to secure pollen and produce a few
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very small seeds in the upper section. 'The illustrations explain the
process by which this coreless condition is brought about. Fig. 1
gives an external view of the apex of the apple. In the ordinary
apple we havs the dry remains of five small sepals; in this we have
three series of five, alternating with each other in a perfectly normal
manner.  The interior scries of five are quite fleshy and, as they
are evidently the apical portions of the five seetional protuberances
in the apple, we may safely conclude that it 1= this series which has
chiefly aided in the development of the fleshy portion of the fruit.
It should have heen the matrix of the petals in the normal apple,
and we may infer that in this frait, as we generally have it, with the
calycine and petaliferous verticils combined, it is the inner or petal
bearing series that gives the apple its chief succuleney. I the nor-
mal apple, the carpellary structure commences at «, Fig. 2, but in
thiz case, by the imperfectly arrested growth of the axis, it has
been carrvied up to b,—and even then not wholly brought to rest, as it
Las made another step, ¢ resulting finally in asmall system capable at
least of seed-hearing, though having lost most of its power to give
succulence to its calyeine series.  We may say that a coreless apple
is, morphologically speaking, but a restless attempt on the part of the
tree, to develop several carpellary svstems, instead of confining itself
to the perfection of one, asin ordinary cases.

This phenomen is not unusual in plauts.  The rose, a near rela-
tive of the apple, ix not iufrequently scen with another small rose
growing from its centre, the explanation heing of the same charac-
ter as here given for the apple.

[t may be tersely stated that navel oranges and coreless apples are
fecble attempts at proliferation.

Tue Rerations BerweeN INspers axp e FLOWERs o
IMPATIENS PULVA,

Along a small stream on my gronnds, massex ot fmpatiens frulea
abonnd, growing in great luxuriance.  The llumming bird visits the
flowers as freely as various inscets. [ frequently amuse myself” by
standing perfectly still in the midst of a mass of flowers, and have
thesc little creatures rest on my shoulder or even on my hand when
I kept it still above the flowers.  While thus cujoying myself, 1
liave heen led to note many items of interest worth recording.

Variations in species are often referred to the visits of insects.
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They bring pollen from other flowers, and intermediate forms neces-
sarily result.  Quite early in the modern discussions of this subject’
[ showed that variation must first occur, and that the insect visitor was
rather a conservative agent than a factor in variation,—bringing back
towards the original that which had departed. I have published
many papers showing that variation is at least as great in monotypic
species as where there are numerous closely related species or varie-
ties to cross with.  Lwpatiens fulva 1= another illustration. It is not
necessary to recount the character of the variations.  One may
fairly say that no one character can be named that does not show
variation in some individuals.  Even the ¢laucous leaves are some-
times bright green, at others almost silvery.  The flowers not only
vary in color and markings, but the several parts of the tlowers are
changeable.  The spur particularly is sometimes of remarkable
length, at others well warranting the remark of Dr. Gray *“spur
rarely wanting.”’  Aside from the tact that there is no other =pecies
uear to get any aid to variation i that way, many of the
colomies on my grounds are from last vears’ seeds. The obser-
vations on this plant confirm records I have made during the past
quarter of a century that there is an innate power to vary co-existant
with the species itzelf, independent of any conditions of environmment.
This may be granted without prejudice to the proposition that
changes can and do oecur at times by the influenee of enviromment,
for which there is abundant evidence. 1t seems proper to present
the =trong facts on the former side, because of the wmodern tendency
to exalt the latter as the prime motor in evolution.

The amount of nectar secreted at the base of the spur iz consider-
able. By cutting oft' the apex and stripping down the tube as in
milking, a globule as large as a pin’s head will form at the cut. A
large proportion of tlowers, especially in the latter part of the season,
are cleistogene.  But even in these cleistogmmous flowers spurs are
formed.  An interesting fact was that the nectar formed as
freely in the spurs of the cleistogene flowers as in those which we
<hould call normal and fully “adapted” to insect visitors!

Is there any necessary relation between the nectariferous
structures of flowers and the visits of insects? The casex in which
the relationship appears elose are numerous, but equally numerous

YOn the Ageney of Insects in Obstructing Evolution.  Proe. Ae. Nat. Sciences,
1872, pp. 235-237.



H6 PROCEEDINGS OF THE ACADEMY OF [1894.

are the cases on the other side, and this cleistogamons case is one.
But in the normal flowers only a few insects could work to advantage.
The spur of the nectary is incurved, and only creatures with a long
and flexible tongue coubd reach the sweet deposits stored, mostly, at
the base of the tube. In my “Flowers and Ferns of the United
States” (Series 11, p. 44, 1880) Prof. W. W. Bailey ix quoted on
the authority of a friend of his that ““the sacs were all perforated by
bumble Dbees.”  Numerous species have their sacs perforated in
this way, and all have been charged, even by myself, to bumble
beex.  Dr. J. H. Schueck of Mount Carmel, Tllinois, suggested to
me that this is probably a mistake, and that species ot Xylocopu
(carpenter-bees) and mnot  Bombus, are responsible for this act.
Watching these flowers I found the slits were made by a wasp, Vespa
muculata, that some species of” Nylocopa, and also the honey bee,
took advantage of the work of the wasp; but the only species of
bumble bee I noticed working on the flowers, Bombus Pennsylvani-
cus, entered the flower every time by the flower’s mouth, and got
the nectar from the curved spurs as best it could.  Properly speak-
ing, the openings made by the hornet are not slits, but rongh openings,
chewed out.  The slits proper appeared to have been made by the
small carpenter bees. It is evident that in view of the many insects
these flowers support, no advantage is received by the flowers in
return.

The relation of Dombus to fertilization was next examined.
The longitudinal streak of white pollen on the hack of the visiting
bee gave it a picturesque appearance.  That he could carry pollen
from one Hlower to the other was very apparent. It seems impossible
tor the visiting bee to reach the stigma, ax these are protected by con-
nivent scales under the anthers, which form a close cap covering the
stigma.  Usunally the earlier petaliferons flowers are infertile.  In
these plants, early in August, numerous flowers had perfected fruit,
though the great majority were infertile.  In what manner did the
bee or the humming bird aid in the pollination? Examining a num-
ber of flowers after these creatures had retired 1 wax satisfied that
they did not aid in any way. I have had evidence in other cases
that where suflicient moisture exists, pollen tubes can reach the
stigma without actual contact with it.  There ix abundant moisture
around the stigma, and it is not improbable that the pollen tubes,
by the aid of this moisture, pass over the membranous border, in
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many easex, to reach the stigma and effect fertilization.  The
positive faet gained by these observations is that neither humming
birds nor bumble bees in any way aid in pollenizing the petal-bear-
ing flowers.  They are as absolutely self-fertile as the apetalous
cleistogene ones.

An especially interesting observation was the existence of many
plants bearing wholly cleistogene flowers among the normal petal-
bearing ones. These plants were not as tall or vigorous as the petal-
bearers, and could be readily distinguizhed from a distance by a
vellowish-green tint, indicative of impertect nutrition. It had been
Lefore suggested to me by un ineidental remark of Mr. Willis in the
Proceedings of the Cambridge (England) Philosophical Society, that
in some unexplained way there ix a relation between imperfect nutri-
tion and eleistogamy,—a poiut which this ohservation confirnis,

The sum of these observatious is, that in Jupatiens fulva variation
i= innate and not dependent on cuvironment; that bright color and
sweet seeretions have no relation to the visits of insects; that the
petal-bearing flowers are self-fertile, and that cleistogamy is the
result of impaired nutrition rather than of any mere labor-saving
fluence.

APETALISM AND SEED PROPULSION IN LAMIUM PURPUREUM.

Lamium purpurewin, a well-known European species, is =ome-
what common as a weed on my grounds at Germantown, near
Philadelphia. It exists in two fors: one with small pale lilae
flowers, the other with flowers more rosy and larger. While
examining the flowers  with o lens to trace any ditterence
that might exist, I war surprised to have my face peppered
by the =ecds which had been expelled {rom the ealyx with consider-
able force.  Examining plant: with an abundance of sced vessels,
it was =een that most of the calices were empty though still compara-
tively ereet. The =eeds, or properly nutlets, eould not easily have
fallen out, and doubtless propulsion i+ the usual method by which
they are diztributed.

Examining plants in the early part of July I found large numbers
of the upper tlowers apetalous.  The calyvx was perfect, the staniens
were of the usual length, and the anthers profusely laden with pol-
len ; the pistil scemed in every respect perfect, but not  the
slightest trace of corolla exizted.  The stamens, normally borne on the

9]
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corolla, were now wholly independent of each other, and hypogyn-
ous.  This is probably the first cuse of apetalism recorded in
Labiatze.

FrUrriNe oF ROBINLY HISPIDA.

In descriptions  of Robinic  Dispida, no reference is made to
the legumes.  In cultivation they are uot known ecver to be
formed.  The writer has searched for them in his hotanical collect-
ings in Tennessce without finding any, and it is a general bheliet” that
they are rarely produced when the plant iz growing either in a wild
or cultivated state.  Mr. David 1. Day of Buitalo, New York,
notices * that the anthers are destitute ot pollen mn the tlowers he ex-
amined from cultivated plants in that region, a condition often
found, I most  plants of  Lathyrus — grasdifforus and  some
other Leguminose plants.  In an excursion around Linville, North
Caroling, in July 1893, Mr. C. I, Saunders of’ Philadelphia found a
number fruiting, some specimens of which have been deposited in the
Herbarium of the Academy, and in the Royal Herbartum at Kew.

T VITALITY 0F SEEDS.

Antivehinam glandulosum.  Exaet facts in regard to the power of
secds shortlived under ordinary eircumstances to retain vitality
when deeply imbedded in the earth, or nnder =ome ollhel' spectfic
conditions, are not numerous.  Hence many controversies occur be-
tween the < practical man” who fnows they will live an indefinite
tinie, and the man of < scienee,” who as firmly believes they will not.
The writer of this has frequently been among the doubting ones,
stiply because the facts adduced for long vital power, eould hear
other interpretations.  Ten years ago his friend, the late Dr. C. (.
Parry, gave him some California seeds.  Lufirrhinwn glundinlosum
was raised from them.  The following year the plot was required for
buildings and eovered with earth from the cellar several feet deep.
No plant of it hax, to a certainty, been there since until this season,
when, the carth in one spot being turned up a few feet in depth, one
plant came up and flowered.

Dmvorrmic Frowens 1N Laniaie,

Dracocepludim nntains.—1 have shown n various papers that a

tendeney to dioecism is not uncommou i Lubiute.  Another addition

2Mechan’s Monthiy, 1TF p. 118,
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to the list is Dracocephalum nutans, a European plant which has
many individuals with all the anthers sterile. The plants which bear
the highly polliniferous anthers are much larger and more showy
that what may be called the female flowering plants, a fact I have
noted in other dimorphie species.

Some European works have noted a mixture of species, or marked
varieties, of' thix plant in a wild state. The dimorphic character is
the probable explanation.

APETALISM IN SISYMBRIUM THALIANA.

Apetalism is not common in Crucifere. I have noted tendency in
this direction in Cakile and in Rapharnns.  Early in the present sea-
son 1895 the plant being a common weed in my garden, I found
apetalous flowers very common. Numerous instances of tlowers with
only one, two or three petals, were also observed. Later in the season
there was seldom found any variation from the normal condition.
No difference in strength, position, or any other condition could be
observed that would satisfactorily account for the abortion.



